I. Introduction
The rise in the market value of homes since the early 1990s has led to a substantial increase in the level of housing wealth (figure 1). However, since the mid-1980s, mortgage debt has grown more rapidly than home values, resulting in a decline in housing wealth as a share of the value of homes (figure 2).
There is broad agreement in the literature that housing wealth supports consumption; however, there is considerable disagreement as to the magnitude of the effect and much debate as to whether the marginal propensity to consume (MPC) out of housing wealth differs from the MPC from financial wealth. There also is disagreement as to whether home equity extraction adds to PCE beyond the traditional wealth effect.
In this paper, we present estimates of how much home equity owners have extracted since 1990 and what they did with those funds. Specifically, we estimate the disbursement of equity extraction to finance consumer spending, outlays for home improvements, debt repayment, acquisition of assets, and other uses. Our results do not provide an estimate of the MPC out of housing wealth; nor do they address the question as to whether extraction of housing wealth has an effect on PCE in addition to the standard wealth effect. We present methods for estimating the free cash generated by equity extraction-that is, cash available net of closing costs and repayment of other mortgage debt. In addition, we provide a template for estimating how PCE and other variables relate to equity extraction.
We define gross equity extraction from existing homes as the discretionary initiatives of home owners to convert equity in their homes into cash by borrowing in the residential mortgage market. We calculate gross equity extraction as the change in home mortgage debt (excluding construction loans), plus scheduled amortization, minus mortgage originations to finance newly built homes. In our previous paper, we presented separate estimates of the three types of equity extraction: (1) extraction resulting from existing home sales (equal to first lien mortgages used to purchase existing homes minus the associated debt cancellation of sellers), (2) cash outs of home equity resulting from the 1 refinancing of first liens, and (3) the change in home equity loans net of unscheduled payments on first liens. 1 According to our estimates, discretionary extraction of home equity accounts for about four-fifths of the rise in home mortgage debt since 1990. 2 Equity extraction resulting from home sales reflects largely realized capital gains, whereas home equity loans and cash-out refinancings are extractions of unrealized capital gains.
We use survey results to estimate what people do with their extracted home equity.
According to the surveys, a considerable portion of the equity extracted through cash out refinancings and home equity loans was used to repay non-mortgage debt, largely credit card loans. One interpretation is that much of the non-mortgage debt repaid with those funds was, in effect, bridge financing for personal consumption expenditures (PCE).
Thus, we present two estimates of the PCE effect: direct financing, which includes only the proportion of equity extraction that survey respondents said was used to finance PCE, and a broader estimate, in which we add to direct financing equity extraction used to repay non-mortgage debt.
An important question we address near the end of the paper is the potential effect that home equity extraction has had on the personal saving rate, which has fallen sharply since the late 1990s. To understand the decline in the personal saving rate, we need to understand what motivated people in recent years to spend far more relative to income than they did in the mid-1990s. Surveys of households have not directly addressed that issue. Rather, they have asked: "Given your extraction of home equity, what did you do with the proceeds over a specific horizon?" The horizon is usually a year or so.
Obviously if the question were asked a day after the extraction took place, most respondents would report that almost all of the proceeds were in liquid assets. But if the same question were asked six months later, a good portion of those liquid assets would have been drawn down and used to finance spending, to consolidate debts, or for some other use. PCE financed from other than disposable income results in a reduction in the saving rate. 3 Under certain assumptions as to the disposition of equity extracted as a result of home sales, cash out refinancings, and changes in home equity loans (described below), the implied increase in consumption expenditures financed by home equity extraction would parallel a substantial portion of the decline in the personal saving rate since 1998. This, of course, does not mean that the rise in outlays would not have occurred in the absence of equity extracted from homes. Outlays might have risen as much, but financed, for example, by a drawdown in liquid assets or by non-mortgage debt.
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II. Review of the Literature
There is little dispute that changes in household wealth significantly influence PCE, but considerable disagreement as to whether the MPCs out of housing wealth and financial wealth differ; the latter is an empirical issue. In addition to questions about the traditional wealth effect, there is debate as to whether equity extraction (sometimes referred to as "mortgage equity withdrawal" or MEW) influences PCE beyond the traditional wealth affect, or whether MEW is simply a means of financing PCE.
Over the years, empirical studies have found widely differing MPCs for housing and financial wealth. 5 Among recent studies, Bostic, Gabriel, and Painter (2006) used microdata to estimate the elasticity of consumption to both housing and financial wealth in the United States over the 1989-2001 period. They found a substantially larger MPC for housing wealth than for financial wealth (0.06 compared to 0.02). In addition, Case, Quigley, and Shiller (2005) , using panel data for 14 countries reported:
"The importance of housing market wealth and financial wealth in affecting consumption is an empirical matter. We have examined this wealth effect with two panels of cross-sectional time-series data that are more comprehensive than any applied before and with a number of different econometric specifications…We find at best weak evidence of a stock market wealth effect. However, we do find strong evidence that variations in housing market wealth have important effects upon consumption. This evidence arises consistently using panels of U.S. states and individual countries and is robust to differences in model specification. [ The results]…support the conclusion that changes in housing prices should be considered to have a larger and more important impact than changes in stock market prices in influencing household consumption in the U.S. and in other developed countries. (page 26) Carroll, Otsuka, and Slacalek (2006) reported a long-run MPC out of non-stock market wealth (including real estate) that is more than twice as high as the MPC out of stock market wealth. Using aggregate time series data, Benjamin, Chinloy, and Jud (2004) ,
found an MPC out of home equity of 8 cents on the dollar, four times larger than the MPC out of financial assets. They concluded that "…about half of the decline in the fraction of income that Americans save, from 6.5 percent in 1995 to 1 percent by 2001, is attributable to increases in real estate and financial wealth. Virtually all of the decline in consumption occurring from the stock market decline of 2000-2001 is offset by rising consumption from real estate wealth. Real estate smoothes and stabilizes consumption when other assets are performing poorly." (page 2)
Aron and Muellbauer (2006) using data from the UK and South Africa, argue that the MPCs out of housing wealth reported, for example, by Case, et al (2005) , are overstated because they do not account for the effects of credit liberalization. Aron and Muellbauer find that the MPC out of housing wealth declines when credit liberalization is accounted for, and is not much different than the MPC out of illiquid financial wealth (for example, pension funds) and is smaller than the MPC out of liquid financial assets. Hurst and Stafford (2004) incorporated the refinancing decision into a permanent income model of personal consumption. Two motives to refinance emerge from their model:
first, to lower the mortgage rate, and second to tap into home equity, perhaps in order to smooth consumption in the face of an income shock. Their model implies that liquidity constrained households use the equity from cash out refinancings to fund current consumption, which results in a decline in their overall wealth. By contrast, home equity extracted by non-liquidity constrained households would be invested in other types of assets, resulting in no change in wealth. They used data from the Panel Study of Income Dynamics (PSID) to test their theory, and concluded that liquidity-constrained households converted two-thirds of every dollar of home equity removed in refinancing to consumption; non-liquidity constrained households did not use any of those funds for consumption. 6 Contrary to those findings, Juster and his coauthors (2005) , also using PSID data, reported a much larger elasticity of PCE from stock market wealth than from housing wealth.
Regarding the question as to whether MEW exerts a separate effect on PCE (in addition to the traditional wealth effect), Kasman and his coauthors at J.P. Morgan (2006) argued that the "…equity extracted from homes has been used as a vehicle for spending but has not driven consumption higher. Instead, the net impact of MEW has been to allow households to take the opportunity afforded by low mortgage rates and rising house prices to diversify their wealth holdings." (Kasman, et al, 2006 , page 1) By contrast, in a recent Goldman Sachs research paper, Hatzius argued that the proceeds from cash out refinancings and home equity loans "…have a statistically significant and economically large effect on consumer spending. Depending on the specification, we find that between 50% and 62% of all active MEW flows into consumption, controlling for the levels of wealth, income, and real interest rates." (Hatzius, 2006 , page 1) Catte, et al (2005 , in a study of ten OECD countries, found that the MPC out of housing wealth is largest in 6 Among other studies, Elliot (1980) and Levin (1998) both concluded that financial wealth significantly influences PCE, but that non-financial wealth (including residential real estate) does not. Miles (1994) , in a study on time series data from the UK, reported a MPC from equity withdrawn from homes of 0.75. He argued that credit liberalization in the UK in the 1980s substantially boosted equity withdrawal. Based on panel data from the U.S., Skinner (1993) found a small but significant effect from housing wealth to PCE. Case (1992) found that the real estate boom in New England in the late 1980s significantly boosted consumption. The analysis leading to the specification of the PCE equation embedded in the Federal Reserve Board's FRB/US model of the U.S. economy did not find a significant difference in the marginal propensity to consume (MPC) out of housing and stock market wealth. The model explains most of the decline in the personal saving rate since the late-1990s by the rise in overall household net worth, without distinguishing between stock market and housing wealth. countries with "large, efficient, and responsive" mortgage markets. When they added a measure of MEW to the PCE equation for the U.S., the housing wealth variable dropped out, but the coefficient on MEW was significant, implying an MPC of 0.2, much larger than the MPC out of financial wealth.
III. Estimates of What People do with Extracted Home Equity
This section describes our method of estimating what people do with the equity they extract from their homes through each of three channels. For each channel, we first estimate the amount of free cash that results from the equity extraction (that is, extracted home equity available for spending, debt repayment, or the acquisition of assets). Then, we estimate what people did with those proceeds.
Home Sales
The free cash available to home sellers is equal to the value of existing home sales minus mortgage debt paid off at the time of sale, both first and second liens, and closing costs.
We distinguish between three types of sellers: sellers of owner-occupied homes who then buy another home ("repeat buyers"), sellers of owner-occupied homes who do not buy another home ("non-repeat buyers"), and sellers of rental or vacant homes (these estimates are shown in lines 1 to 19 of table 1; the appendix provides a detailed description of the data and methods). According to our estimates, free cash generated by home sales (line 5) averaged about 44 percent of the value of sales during the 1991-2005 period. We estimate that 88 percent of the free cash went to sellers of owner-occupied homes, with the remaining 12 percent going to sellers of rental and vacant properties. On average, about 59 percent of the free cash flowing to owner-occupants went to repeat buyers, with the remaining 41 percent going to non-repeat buyers.
The next step is to estimate what each of the three types of sellers does with the free cash.
For repeat buyers, we base the distribution on a survey conducted by the National Association of Realtors (NAR; see the appendix for further information on the survey).
The survey results indicate that repeat buyers used 87 percent of the free cash to purchase of another home, 7 percent to finance PCE, and 6 percent for financial investments and obviously, it is a stretch to apply those results to the full sample period (1991 to the present) and to form inferences for the universe of sellers based on such a small number of respondents. However, the NAR data are the only survey information we are aware of that asked home sellers what they did with their sales proceeds, and they are in accord with our casual observation that repeat buyers use the vast majority of the free cash as a down payment on their next home purchase.
Moreover, we have no information on what sellers of rental and vacant homes do with their net sales proceeds. We assume that most sellers of these types of homes reinvest the bulk of the proceeds in another house. In lieu of any survey data to draw upon, we assume that the shares from the NAR survey (for repeat buyers) also apply to sellers of rental and vacant homes. We also do not have any survey data on what non-repeat buyers do with their sales proceeds. Our assumption is that these people save most of the funds. Specifically, we assume that 85 percent of the free cash going to non-repeat sellers is saved and the remaining 15 percent is used to finance PCE. The distribution from net proceeds to the uses of those funds is shown in lines 20 to 34 of table 1.
Home Equity Loans
The net funds available to people who take out home equity loans equals originations minus repayments, except for repayments resulting from other forms of equity extraction. 7 By construction, originations of home equity loans minus "other" repayments equals:
(1) O HE -R HE (other) = ΔHE + R HE (from home sales) + R HE (from refinancings)
where ΔHE denotes the change in home equity debt outstanding and O HE and R HE denote originations and repayments of home equity loans, respectively. We do not have data on home equity loan originations, but can calculate a truncated version--that is, total originations minus "other" repayments, from the elements on the right-hand side of equation (1) whereas the proceeds from HELOCs tend to be divided about evenly among PCE, home improvements, and debt consolidation, about half of the proceeds of closed-end loans are used to repay non-mortgage debt, one-fourth for home improvements, and less than onefifth for PCE. Because the Michigan data are based on a statistical sample and the surveys were designed specifically to address directly the question at hand, we believe they are the most accurate; accordingly, we rely primarily on those in distributing the proceeds of home equity loans.
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The results for closed-end and HELOC loans are combined in lines 45 to 53 of table 2.
Transactions costs for home equity loans are trivial (see the appendix for a discussion of how we estimated these costs). Overall, about one-third of the net proceeds of HE loans are used to repay non-mortgage debt, one-third for home improvements, and about onefourth for PCE. 8 We judgmentally incorporated an upward revision to the shares of closed-end loans and HELOCs used for "real estate and business expenses" in order to account for the increasing use in recent years of second liens used to finance home purchases. See the appendix for more details. Note that if we were to use instead the shares from the CBA or the ABA, we would show larger amounts of the proceeds from home equity loans going to PCE and smaller shares going to the repayment of non-mortgage debt. percentage points, and if we also add the effects of non-mortgage debt repayment the decline is 2.2 percentage points. As shown in figure 3 , with either adjustment, the counterfactual saving rate changed little from 1998 to 2004, whereas the actual saving rate trended down. During the past year or so, the actual saving rate and both of the counterfactual savings rates have fallen sharply.
V. Estimates of Gross Equity Extraction from 1968 to 2005
In our previous paper, we presented estimates of equity extraction and its three components-turnover extraction, the change in home equity debt outstanding, and the gross cash out from refinancing-beginning in 1990:Q3, based, in part, on detailed calculations from the mortgage system we developed. A number of researchers have asked us to extend these series further back in time for use in econometric models, mainly equations for consumer spending and the personal saving rate. Owing to missing source data, our mortgage system cannot be estimated in its entirety before mid-1990.
Nevertheless, we have developed methods that allow us to extend back some of the key series to the first quarter of 1968. Necessarily, the methods we use to extend the data back are much more general than those in our mortgage system, and some of the source data are less reliable. In some cases, source data are unavailable, and we had to make assumptions in order to fill in the gaps. For these reasons, the pre-1990 gross equity extraction estimates should be used cautiously. These data are available on request and are described further in the appendix. See the appendix for a description of the data.
Table 1 Estimates of the Net Proceeds Received by Sellers of Existing Homes and the Uses of Those Funds
(billions of dollars, except where noted)
(1) Value of existing homes sold (implied) (2) Sellers' debt cancellation (3) Closing costs on existing homes paid in cash (4) Home equity loans paid off at the time of sale (5)
Net proceeds available to sellers of existing homes [ (1)- (2)
-(3)-(4)]
Value of existing homes sold by type: (6) Owner-occupied homes [(1-(18))* (1)] (7) Repeat buyers [(19)* (6)] (8) Non-repeat buyers [(6)- (7)] (9) Rental and vacant homes [(18)* (1)] Sellers' debt cancellation by type: (10) Owner-occupied homes [{(6)/(1)}* (2)] (11) Repeat buyers [{(7)/(6)}* (10)] (12) Non-repeat buyers [ (10)- (11)] (13) Rental and vacant homes [ (2)- (10) Repeat buyers[{(7)/(6)}* (14)] (16) Non-repeat buyers[ (14)- (15)] (17) Rental and Vacant [ (5)- (14) See the appendix for a description of the data. See the appendix for a description of the data. See the appendix for a description of the data. See the appendix for a description of the data. See the appendix for a description of the data. See the appendix for a description of the data. 
Gross equity extraction, PCE, and the Savings Rate
See the appendix for a description of the data. See the appendix for a description of the data. 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 85 1960 1963 1966 1972 1972 1975 1978 1981 1984 1987 1990 1993 1996 1999 2002 2005 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 Year Percent NIPA personal savings Plus direct PCE Plus repayment of non-mortgage debt 10 to 17. We allocate sellers' debt cancellation and free cash proportionately between the different types of sellers based on their shares in the value of sales.
18. The RV share of the value of home purchases is based on data from HMDA and the 2001 RFS. We assume that the RV share of sales is the same as the RV share of purchases.
19. We use three sources to estimate the shares of first-time and repeat-buyers of owneroccupied homes: a survey conducted by the Chicago Title and Trust Company from 1990 to 1999, compilations of data from the American Housing Survey (AHS) from 1989 to 2005, and data from various issues of "Profile of Home Buyers and Sellers" published by the National Association of Realtors. Table 2 : "Sources and Uses of Equity Extracted from Homes" Most of the data in lines 1 to 20 are either self-explanatory or described elsewhere.
Line 34 to 44 show components of closing costs. We assume that the commission rate was fixed at 5-1/2 percent during the sample period and that other closing costs (including taxes) are fixed at 2.2 percent of the value of home sales. 1.65 percentage points of those costs are paid in cash, and the remainder is folded into the buyer's mortgage. Points are from the Federal Housing Finance Board's (FHFB) Monthly Interest Rate Survey.
II. Closing Costs
This section describes how we estimated the costs associated with selling or buying a home, taking out a home equity loan, and refinancing a first lien.
Home Sales. The costs associated with home sales typically include an origination fee, discount points, title insurance, a survey fee, fees paid to attorneys, and mortgage, recording, and transfer taxes.
Sales commissions: We assume a commission rate of 5-1/2 percent, similar to the rate that the Bureau of Economic Analysis (BEA) uses in the National Income and Product Accounts (NIPA), and about the same as the rate on FHA loans in a study conducted by HUD.
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Points: As mentioned above, points are from the FHFB survey. We assume that all points are paid out-of-pocket, half by buyers and half by sellers.
There are no recent data that we are aware of that provide a thorough accounting of the other costs, mainly miscellaneous fees and taxes, associated with home purchases. Our estimate of these other costs is based largely on three sources: (1) a study of the closing costs on transactions involving FHA loans, conducted by HUD; (2) data provided to us by the FHA on closing costs associated with both home purchase and refi loans from 1990 to 2003; and (3) data on closing costs in various locations around the US obtained from an informal web search.
14 Based on these sources, we assume that fees and taxes (excluding commissions and points) averaged 2.2 percent of the value of the home during the sample period. It is compelling to argue, as many people do, that closing costs have trended down over the past fifteen years because of increased efficiencies and competition among lenders; however, the data we have looked at do not show any indication of a significant decline.
In our calculations, we assume a fixed tax rate of 0.2 percent of the home price, about equal to the median in our informal survey and similar to the implied tax rate in the HUD study, mentioned above. We assume that buyers and sellers split the taxes and fees equally, and that half of the closing costs paid by buyers are folded into a mortgage. Commissions are paid by sellers.
Our assumptions regarding closing costs, taxes, and commissions (excluding points) are summarized in the following We make the same assumptions for new homes, except that the commission rate is 3 percent.
Refinancings. We consulted two sources to estimate the costs associated with mortgage refinancings, (1) data from the FHA on refi loans originated from 1990 to 2003, and (2) data on closing costs associated with refinancings gathered from a web search, similar to 14 In our web search, we assumed a home price of $250,000 and a loan of $200,000. We went to the webpages of two large national lenders in order to get readings on all costs associated with buying the home in thirty-three different counties across the U.S., both urban and rural areas. The summary statistics we calculated were simple averages of the results.
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that described above for home purchase loans. Taxes associated with refis are lower than for home purchase loans, largely because of the absence of transfer taxes. 15 Other fees associated with refis tend to be somewhat lower than the corresponding fees for home purchases, and, of course, there are no commissions involved. We assume that the closing costs (including taxes) associated with refis average 1-1/4 percent of the loan amount.
We also assume that the average points associated with refi loans are the same as for home purchase loans. Finally, based on anecdotal reports, we assume that all taxes and closing costs are folded into the new loan.
Home Equity Loans. We compiled data on closing costs for home equity loans from various issues of the "Home Equity Survey Report" published by the American Bankers Association. As shown in the table below, those data indicate that from 1988 to 2004, the average costs associated with opening a home equity line of credit (HELOC) 
III. Survey Results on the What People Do With Extracted Home Equity
This section summarizes survey data on what people report they do with home equity liquefied through home equity loans, cash out refinancings, and home sales.
A. Home Equity Loans We consulted results from three different surveys: a survey of households conducted by the University of Michigan's Survey Research Center, a survey of lenders conducted by the Consumer Bankers Association, and a survey of lenders conducted by the American Bankers Association. Table A-1 summarizes the results of these surveys.
The Michigan Survey "To obtain information on the prevalence of home equity accounts and their use by homeowners, the Federal Reserve Board helped develop questions for inclusion in the Surveys of Consumers, conducted by the Survey Research Center of the University of Michigan…" (Canner, et al, 1998 p. 250) Respondents were allowed to cite multiple uses for a single loan; the survey did not ask people to indicate the percentage of the funds used for various purposes. The percentages shown in table A-1 were normalized so that they sum to 100. 16 We distinguish in the table between HELOCs and closed-end loans.
Home Equity Loan Study, Consumer Bankers Association Since the mid-1980s, the Consumer Bankers Association (CBA) has sponsored an annual survey of lenders specializing in home equity loans. Among other things, the survey asks: "Approximately, what percent of your open-end lines and closed-end loans are used for the following purposes…" The survey form includes twelve possible responses; we collapse those twelve categories into the four general categories shown in table A-1.
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The surveys typically include about forty large lenders.
Surveys from The American Bankers Association (ABA)
The data from 1991 shown in the table are from the ABA "Home Equity Lines of Credit Survey" and the data from subsequent years are from the "Home Equity Lending Survey." The respondents include banks and thrifts.
According to data from HMDA, about 22 percent of the homes purchased in 2005 with a first lien also included a second lien, sometimes referred to as a "piggyback loan," up from 14 percent in 2004. According to the RFS, piggybacks were much less common before 2001 (the HMDA data do not allow us to identify precisely piggyback loans before 2004). According to the 1999 Michigan survey, the shares of HELOCs and closed-end loans used for real estate were 4 and 8 percent, respectively (table A-1); we assume those shares trended up to 7 and 14 percent by the end of 2005. We based these judgmental adjustments, in part, on the recent HMDA data and on data from the CBA survey. These adjustments are admittedly crude and we plan to examine them further in future work.
B. Cash Outs from Refinancing
The Federal Reserve Board sponsored questions in the Surveys of Consumers conducted by the Survey Research Center at the University of Michigan in order to learn about mortgage refinancings. 18 The shares in the table below pertain to what people did with the free cash generated by the refi; that is, cash available after all closing costs and taxes and home equity loans repaid at closing. People who refinance a first lien and have a second lien outstanding almost always repay the second lien at closing and fold the balance into the new first lien. Thus, by our interpretation, the category "repayment of other debts" in the table above does not include home equity debt repayment; it only includes credit card and other types of consumer loans.
In the National Income and Product Accounts (NIPAs), home improvement outlays are part of residential investment, whereas home repairs are part of PCE. It is likely that a significant part of what respondents identified as home improvements actually was home repairs, which would understate the share of funds used for PCE and overstate the share used for residential investment. To the extent that such a bias exists, our allocation of the proceeds from cash out refinancings understates the portion used to fund PCE. As shown in the table, the shares of funds used for PCE, debt repayment, and home improvements are about the same in the two survey periods. However, the share used for "real estate, business investment, and taxes" declined in the second period, while the share for stock market and other financial investments jumped, from 2 percent to 11 percent. In mapping from free cash generated by refis to the ways in which people use those funds, we simply average the proportions from the two surveys. Regarding the share of the proceeds used for PCE, the broadest interpretation would include items 4, 5, and 7, which sum to 4 percent. A narrower interpretation would include only items 4 and 5, which sum to 2 percent. In our estimates, we assume that 3 percent of the sales proceeds going to repeat buyers are used for PCE. Note that neither home improvements nor repayment of non-mortgage debt was included as a possible use of the funds. Respondents may have included proceeds used for these purposes in the "other' category, which is very small. Repayment of mortgage debt also is not included as a possible use of the funds, although second liens must be paid off at the time the home is sold. The implication is that the respondents interpreted the question as asking what sellers did with the money left over after all liens on the home were retired. 
Uses of the Net Proceeds from

IV. Estimating the Gross Cash Out of Home Equity from Refinancing and Free Cash Generated by Refinancings
This appendix provides only a brief summary of our methods and the source data; see appendix E of our previous paper for details. The gross cash out (GCO) is defined as the increase in mortgage debt resulting from refinancing:
where O r and R r denote the dollar value of refi originations and repayments resulting from refis, respectively, and σ, the gross cash out share, defined as (1 -R r /O r ). We assume that all closing costs associated with refinancings and junior liens paid off at the time of the refinancing are folded into the new loan. Under these assumptions, the gross cash out contains three components: closing costs, junior lien repayments, and free cash. We separately estimate the first two components and calculate free cash as a residual. As discussed above, we assume that the closing costs associated with refinance loans average 1-1/4 percent of the loan amount and that points are equal to the FHFB series on average points paid in home purchase loans.
Freddie Mac also publishes data that allow us to calculate the gross cash out share for loans in which no cash was taken out. 22 We assume that the increase in the loan balance for no-cash out loans reflects closing costs and home equity debt repaid at the time of refinancing.
23 Thus, the difference between the gross cash out share for all loans and the share for no-cash out loans is equal to free cash generated by refinancings. For example, from 1993 to 2002, the average increase in the balance of no cash out loans was about 6-1/4 percent. Fees and points (described above) averaged about 1-1/4 percent of the new loan amount over that period, implying that junior liens retired at the time of the refinancing averaged about 5 percent of the new loan amount. The average increase in the balance of all refi loans over the same period was close to 14 percent, and thus free cash resulting from refinancings averaged more than 7 percent of the new loan amount.
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V. Estimates of Gross Equity Extraction Beginning in 1968
This appendix describes the methods and source data we used to extend the gross equity extraction series back to 1968; these data are available on request. From 1980 From :Q1 to 1990 One of the series in the Department of Housing and Urban Development's (HUD) Survey of Mortgage Lending Activity (SMLA) was mortgage originations used to finance the purchase of new homes. We estimate new home originations during this period as new home originations from SMLA multiplied by a scaling factor: the ratio of MDO in the FFA to MDO in SMLA.
A. New Home Originations
From 1968:Q1 to 1979:Q4: Originations to purchase new homes is based on the value of new homes purchased multiplied by the mortgaged share of purchases and the loan-to-price (LTP) ratio.
1. The value of new homes is based on data from the Census Bureau. 25 22 The numerator is from Freddie Mac's quarterly cash out refi report. The denominator is Freddie Mac's estimate of prime conventional refinance originations. These data are available on Freddie Mac's website in the "Economic and Housing Research" area. 23 In cases where a first lien is refinanced and there also is a junior lien on the property, the person refinancing has three choices: (1) payoff the first lien but not the junior lien, in which case the junior lien becomes the first lien on the property and the new loan is a junior lien; (2) subordinate the junior lien; or (3) pay off the junior lien at the time of the refinancing. In both the second and third case, the new loan is a first lien. However, subordination of a junior lien takes time and typically costs at least a few hundred dollars. Consequently, in almost all cases the third possibility is the most cost effective. We assume that all junior liens on refinanced properties are repaid at the time of refinancing and that the balance of those loans is folded into the new first lien. 24 Owing to a change in the source data, Freddie Mac modified its method for calculating the cash out in mid-2003. We use Freddie Mac's gross cash out shares from the previous method through 2003:Q2, and projections of those shares thereafter. Eventually, we plan to incorporate Freddie's new source data into our system. 25 Completions of homes in structures with one to four units and condos and coops in structures with more than four units multiplied by the average price of those units.
2. In our mortgage system, the mortgaged share of new homes purchased is based on data from the 2000 RFS and from American Housing Surveys from 1989 to 2003. We assume that the mortgaged share is fixed at 89 percent from 1968 to 1990. 26 3. Mean loan-to-price ratio from 1968 to 1989: The LTP ratio for conventional loans is available from FHFB's monthly survey. The overall LTP ratio also includes VA-guaranteed and FHA loans, both of which have LTP ratios of about one. In the early 1990s, the overall LTP ratio exceeded the conventional LTP by 2.7 percent. We estimate the overall LTP ratio from 1968 to 1989 as the conventional LTP ratio multiplied by 1.027.
4. Implied new home originations equals the product of the value of new homes purchased, the mortgaged share, and the LTP ratio. We then multiply implied originations by a scale factor equal to 0.85 to adjust for the typical difference between implied originations and the SMLA-based estimate, described above, during the 1980s.
B. Mortgage Debt Outstanding Excluding Construction Loans
Total MDO in the Flow of Funds Accounts (FFA) is available over the entire sample period, but the series on home equity and construction loans outstanding begin in 1980 and 1970, respectively. 2. We assume that construction loans in 1968 and 1969 constituted 2 percent of total MDO, the same as its share in 1970.
C. Amortization
The calculation of amortization on regular mortgage debt requires the weighted-average coupon rate (WAC), the average term to maturity of the outstanding debt, and the level of debt outstanding at the beginning of the period. 
D. Turnover Extraction
Originations to purchase existing homes before 1990:Q2: equal to the value of existing homes purchased multiplied by the mortgaged share and the LTP ratio for existing homes (based on the same data and assumptions as for new homes), the share of assumed mortgages (based on data from the American Housing Survey, the assumed share of mortgages is fixed at 8 percent before 1985; it trends down thereafter), and an adjustment factor to account for a discrepancy from 1991 to 2004 between the estimate of originations to purchase existing homes in our mortgage system and the level of originations implied by the value of sales, the LTP ratio, the mortgaged share (described in our previous paper).
Sellers' debt cancellation: our mortgage system has estimates from 1990:Q2 onward. Before then, we assume that sellers' debt cancellation is a fixed share of originations to purchase existing homes, 70 percent--the average ratio from 1993 to 2005 (we exclude the data from 1990:Q2 to 1992:Q4 because the quality of the source data is relatively poor in those years).
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Using the notation from our previous paper:
Where EE: gross equity extraction Q: The change in home mortgage debt outstanding excluding construction loans A: New home originations D: Scheduled amortization B: Existing home originations F: Home sellers' mortgage cancellation C: Refinance originations E: Cancellation of refinanced loans X: The change in home equity loans outstanding G: Unscheduled repayments γ: the repayments discrepancy Some people have defined "active mortgage equity withdrawal," or "active MEW," as the gross cash out plus the change in home equity MDO. Active MEW is available beginning in 1990:Q2; before then, we cannot disentangle the gross cash out from the repayments discrepancy. Thus, the closest we can come to estimating active MEW is:
The right-hand side of (2) equals active MEW plus the repayments discrepancy. As noted above, we have estimates of the change in home equity MDO before 1990, but not the gross cash out. See the appendix for a description of the data. The source data for these shares are described in the appendix.
See the appendix for a description of the data. See the appendix for a description of the data. 
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See the appendix for a description of the data.
